The paper puts forth an idea which focuses on cost reduction and enhancing the quality of service in the field of technology-aided teaching. It proposes the use of Raspberry Pi and its web interface, to store files that have been sent from remote sources and view these power point files or Portable Document Files (PDF) on the projector. The proposed system aims to substitute laptops with Raspberry Pi which will not only drastically reduce the cost involved, but also will help achieving quality of service as the system will consume a smaller amount of power, yet will provide the same functionality as any other similar system does. The proposed system will be controlled by using a smart phone based remote control, thus adding to the convenience.
INTRODUCTION
In this paper, first the problem has been defined, and then a cost-effective solution to that problem using Raspberry Pi has been proposed. The technical details of Raspberry Pi and elucidation of how they will be used in the proposal has been mentioned. Further, every step of the proposal has been mentioned in detail including the OS installation and the Linux commands to be followed for configuration of the Raspberry Pi. Towards the end, the cost of this proposal, which is the most vital area of our concern, has been estimated.
Motivation
Technology has taken centre stage in schools and colleges, with students being taught using PowerPoint slides and Portable Document Files (PDF), giving better insights into the subject matter. For this, prerequisites include laptops that need to be connected to projectors and portable devices like pen drive. One notices the following inefficiencies in this practice: 1. Requirement of a laptop for each and every class, resulting in increased cost. 2. Mandatory to carry a portable device each time.
Thus, there arises a need to create a device which promises to reduce the overall cost as well as eliminates the need to carry a portable device every time to the class.
Problem Scenario
To better understand the problem, consider the present scenario in any one department of an institution. If the department has five classes and professor in each of this class uses projector, this brings in the requirement of one laptop for each class. Now, if five classes at the same time require laptops, the amount to be invested by the department would approximately account to Indian Rupees 2,00,000 (40K * 5 = 2 Lakh Rupees). This is a huge amount that the department invests. Today, any college or university has at least 5 departments. So the cost sums up to Rupees 10,00,000. Thus, college or university spends such huge amount of money which when compared to the intent behind it does not seem to be efficient. If this amount is reduced it would help save a large amount of money, which could be further used by the department for some research or any other beneficial task.
This paper is an effort to address this problem. The system proposed here is referred to as "Smart projectors using Remote controlled Raspberry Pi". It makes use of a Raspberry Pi -a credit card sized computer which would provide costeffective and energy-efficient solution to the above stated problem. Cost-effective as Raspberry Pi costs only one tenth of a laptop (35-40 USD) [1] and energy-efficient as it consumes much less power ( 5V ) as compared to required by a laptop.
Overview of the Proposed System
Overall objective of this project is to use Raspberry Pi and its web interface to store files that have been sent from remote sources and view these files on the projector. Once Raspberry Pi has been set up and is ready to be used like a normal computer, applications can be installed thereby enabling to view all the Portable Document Files (PDF) and power-point presentations.
The next is to use a remote control to control these applications. Controlling of Raspberry Pi can be achieved using a smart phone which almost everyone carries today. Some readily available applications on the Google Play Store include NetIO and XBMC server allowing creation of customized remote control to control Raspberry Pi.
The Raspberry Pi has a HDMI port and an Ethernet slot along with IEEE 802.11g. This facilitates uploading files and presentations from local as well as remote destinations to the Raspberry Pi.
DETAILS ABOUT RASPBERRY PI 2.1 Raspberry Pi -the device
Raspberry Pi is a credit card sized computer. It's basically a small PC which provides all the basic functions that are provided by a desktop PC. For example, it provides functions like word processing, gaming and playing audio/video. It has become a widely used device for learning programming since last one year. 
Specifications
The Raspberry Pi is a 3.370 X 2.125 motherboard with a 700 MHz CPU and a 250 MHz GPU. The Ethernet LAN port is present for internet and remote access. It also has an HDMI port, through which it can be connected to any display device, like the monitor or the projector. Another great facility which 
Raspberry Pi: A Cost-effective Solution
The problem which is addressed by the proposed system involves cost reduction. This will be achieved when we consider the cost of all the hardware and software components comprised in this system. 
TOTAL COST $ 90
As per the feasibility study conducted, the total cost involved would account to a maximum of $100 which is equal to about Indian Rupees 6000 to 7000. Now, if we consider the same scenario for a department as stated above , the total cost incurred would be Rs. 35,000 (5 x max (6000, 7000)). This implies that the present cost will be cut by 80%, which would indeed prove to be a successful attempt to save huge amount of money for any institute. Thus, taking cost into consideration the proposed system proves to be relevant. Additionally, it provides the same services as the current system does. Thus, the working model of the proposed system would reduce the overall cost involved without compromising on the services it offers.
ARCHITECTURE OF THE PROPOSED SYSTEM
The System architecture mainly comprises of three blocks: 1. Raspberry Pi:
The HDMI port on Raspberry Pi will allow connecting a projector to the palm top. This also helps eliminating the need an LCD screen, thus reducing the cost involved. The next component is the SD card storage, which will store all the files which are transferred to the Pi from local/remote locations.
Network Access layer:
The network access layer includes the use of wireless dongle or Ethernet to connect to the network. Wifi can be enabled on the Pi by following the procedure specified below. This layer allows transmission of files to the Pi.
Remote control application
The remote control application (Net IO) will be present on the smart phone and will primarily be used for navigating through the slides for teaching purposes. More about the application has been discussed later.
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Figure 2 represents the system architecture of the proposed system. 
Creating a Palm Top using Raspberry Pi
This can be achieved by integrating micro USB power cable, USB keyboard, USB mouse, 8GB SD card, Ethernet cable and HDMI cable with the Raspberry Pi. The LCD screen can be used for testing purposes. It can be eliminated later to reduce cost thereby meeting the goal of cost-effective system. Composite Video: It is available via the yellow-and-silver port on the Pi, and is designed for older display devices. So, when no other display devices with HDMI support are available, you can use this port for display. But, the quality is not that clear and of limited resolution.
HDMI Video:
The High Definition Multimedia Interface (HDMI) connector will provide better quality picture. The RCA Connector for composite video provides analogue connection, while this provides high speed digital connections. Significant quality levels are achieved in this type of display DSI Video: This can be found above the SD Card slot on the top of the Raspberry Pi, a small ribbon connector protected by a layer of plastic. This is for a video standard -Display Serial Interface (DSI) which is used in flat-panel displays of tablets and smart phones.
Setting up the Raspberry Pi for the first time
To use Raspberry Pi, an Operating System (OS) needs to be installed onto an SD card. These instructions to be followed include: 1. Insert an SD card that is 4GB or greater in size in the computer. 2. Format the SD card so that the Pi can read it.
International Journal of Computer Applications (0975 -8887) Volume 82 -No 16, November 2013
Windows  Download the SD Association's Formatting Tool1.  Install and run the Formatting Tool on the machine.  Set "FORMAT SIZE ADJUSTMENT" option to "ON" in the "Options" menu  Check that the SD card inserted matches the one selected by the Tool  Click the "Format" button 3. Download the New Out Of Box Software (NOOBS). NOOBS makes setting up a Raspberry Pi for the first time much easier. Advantages are that one will not need network access, and won't need to download any special imaging software. NOOBS gives a list of Operating Systems to select from when booting for the first time. [6] 4. Unzip the downloaded file. Right click on the file and choose "Extract all" in Windows. 5. Copy the extracted files onto the SD card that was just formatted. 6. Insert the SD card into Pi and connect the power supply.
Pi will now boot into NOOBS and should display a list of operating systems that one can choose to install. If the display remains blank, one should select the correct output mode for the display by pressing one of the following number keys on the keyboard: 
Connecting Raspberry Pi to the Ethernet LAN
First of all, it is required that the Raspberry Pi should be connected to the LAN via Ethernet cables. Following steps will configure the Raspberry Pi over the Ethernet LAN: [7] 1. On the LXTerminal, check the current network settings using 'ifconfig'
2. Modify the current network settings. To edit the network setting you must edit the interfaces file. The network can use a dynamic (DHCP) IP address or a static (set) IP address.
3. DHCP (Dynamic Host Configuration Protocol) is used to dynamically configure a host connected to a network so that it can use that network. For us, the Raspberry Pi will be new to the network of the institute and will have to be configured over there. The DHCP basically assigns the host IP address, a subnet mask, a default gateway, and so on. [8] 4. When the Raspberry Pi will be new to the network, it will send DHCP discovery packet to the network. After encountering the packet, the DHCP server will respond by sending a DHCP offer to the Raspberry Pi. This offer will include an IP address and a subnet mask and a few more things. So using DHCP, one can temporarily lease an IP address to the client.
5. Since remote login will be required for the Raspberry Pi, a static IP is advised. 
Look for the eth0 line which corresponds to the

Remote access to your Raspberry Pi through the Ethernet LAN
 Now that the Raspberry Pi will be connected over the Ethernet LAN of the institute, one can access its contents from just any other machine in your institute, without requiring a mouse, monitor or a keyboard.

Remote desktop protocol (RDP) basically provides user a graphical interface to access the server over the network. It allows a client to communicate with a Windows server. One can run applications on a server from a remote client. To prevent traffic from intrusion, RDP uses authentication and encryption. XRDP is present on the Raspberry Pi, and facilitates controlling the Raspberry Pi remotely from a Windows PC. [9]  Now, RDP should be installed on your PC, whereas, XRDP should be installed on your Raspberry Pi.
The following command will install XRDP on your Raspberry Pi:
sudo apt-get install xrdp
Setting up Wifi in Raspberry Pi
The Raspbian OS offers Wifi configuration utility. A shortcut exists for Wifi Configuration on the desktop of RPi. After clicking on the shortcut, one will have to follow the following simple steps: 1. Scan for the wifi access points in the vicinity. A new window will open giving details about the access points.
2. Find the wireless access point in the list, and then double click it.
3. A new window will open wherein one will have to enter the password. After adding the access point, one can check the Wifi connectivity in the very first window. IP address on Raspberry Pi is displayed too. Now the Raspberry Pi is connected to the wireless access point.
Assigning static IP address to Raspberry Pi
The above method will assign RPi a dynamic IP address using DHCP. This automatically assigned IP address is absolutely fine if the connection is not used often. But since the RPi will be accessed more often, it is better to configure a static IP for the RPi. The steps to be followed for this are: [10] 
Setting up the Server
Now that configuring the Raspberry Pi over the Ethernet as well as WIFI is done, making remote access possible, a web user interface for the client PCs for convenient access to Raspberry Pi remotely is to be designed. [11] 1. The Raspberry Pi has a "memory_split" option that divides the memory between the CPU and GPU (Graphics). Since this for a web server, that much GPU memory is not needed, so change it to 16M.
2. One may want to also enable the SSH server if that's how he will be accessing the device.
3. Update the Raspberry Pi software and then reboot the device.
4. Now install the following software required: Now that all the required software exists at the Raspberry Pi, one will have to design a web interface using HTML-CSS-PHP technologies on your Raspberry Pi. Thus, now a web interface has been created for managing the contents in the Raspberry Pi remotely. 
Configuring the Remote Control
CONCLUSION AND FUTURE SCOPE 4.1 Conclusions
The present education system depends a lot on technologyaided teaching. Hence there is a requirement of many laptops. But one realizes that most of the functionality of these laptops is under-utilized as the sole purpose of these laptops is storing and projecting slides. Laptops consume a lot of power, as well as are very costly. Thus, this paper proposes replacement of laptops with a low-cost as well as low-power consuming storage device, which can be designed using Raspberry Pi. A user interface can be designed for this device for remote access, thus adding to professors' convenience. Moreover, this device can also be controlled by using smart phone applications for easy navigation. This device can be used for presentations used in seminars, or for educational purposes in schools or colleges, or for entertainment purposes. Also, this device can be used to for storing data which has been sent from remote locations. All in all, this device offers all the features that a laptop offers, but at a price which is less than half the price we pay for laptops.
Future Scope
1. For now, this paper proposes replacing laptops with the new storage device for a department. This can be extended over a large scale too, say for all the departments of the college and then also over many institutes all over the country. This product indeed has tremendous potential of replacing laptops, especially for the particular application of storage and projecting. 2. Another future scope is powering the Raspberry Pi using a battery. For now, the Raspberry Pi needs to be connected to the power supply via the USB power port. But in case the power goes off, it would turn off the Pi abruptly. So, it would be better if the Raspberry Pi is connected to a backup battery power supply.
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